This paper introduces a new methodology for addressing the probabilistic determination of geomorphological features and of the material properties, which allows for its uncertainty quantification and the spatial correlation across parameters when information from different geophysical methods is merged. The proposed approach departs from traditional stratigraphic characterizations advancing the possibility of establishing a systematic and reproducible approach that can reduce the subjectiveness and the unnecessary costs related to over conservative estimates for hazard assessment and structural design. A synthetic case study for a 1D heterogeneous media is formulated to illustrate the use of the probabilistic calibration method and of Tarantola's operators, when applied to two geophysical techniques used at the same site. Results show probability distributions of the location of the transition between layers, of the material properties, and of the collaborative operators for merging information content from different geophysical methods.
Introduction
One of the major challenges on site characterization is the integration of different sources of stratigraphic information. These are typically formulated from different geophysical techniques offering depictions of basic geomorphological features such as transitions between layers, concentration of materials, and faults, among others. Such features, delimit spatial domains from which different mechanical properties can be later associated (e.g. wave velocity, density, electrical resistivity, elastic moduli, etc.), depending on the nature of physical mapping used. For instance, common geophysical seismic methods rely on a set of 'filtering techniques' that can provide a spatio-temporal metric from the raw data response which can be translated into a fully spatial stratigraphic description (Sherriff and Geldart, 1982; Avset etal, 2005) . More recently, geophysical mechanistic inversions make use of a 'forward model' to try to replicate the physics behind the corresponding geophysical technique (e.g. wave propagation, electrical fields) (Duijndam, 1988a (Duijndam, -1988b Gouveia and Scales 1998; Ulrych etal, 2001; Malinverno 2002; Minsley 2011) . This later approach, allows for generating optimal stratigraphic descriptions based on mechanistic parameters that fit the field observations recovered after an impulse is applied and recorded through an array of sensors. In practice, this is done by solving the inverse
